Background: Few studies investigate predictors of intentional self-injury over time in non-clinical samples. By using longitudinal data from the whole population of the county of Scania, Sweden, aged 18 years and over (N = 936 449), we aim to identify risk factors for non-fatal diagnosed intentional self-injury. Groups at risk of repeat episodes of self-injury will be identified. Methods: Information on hospital stays and outpatient specialized care visits registered as intentional self-injury was collected from the Region Skå ne Healthcare database in 2007. These injuries were studied in relation to sociodemographic factors, previous disease, substance abuse and psychotropic drug treatment at baseline. Results: There were increased odds of diagnosed intentional selfinjury during follow-up in association with being single, of young or middle age, having low income and being born in the Nordic countries. Presence of neurological or psychiatric disease, substance abuse and previous assaultrelated injury were also strongly associated with future intentional self-injury. The use of psychotropic drugs showed a clear dose-response relationship with intentional self-injury during follow-up. Those diagnosed with self-injury in the 3-year period before baseline had more than 10 times increased odds of a new episode of intentional self-injury. The odds of repeated episodes of self-injury among subjects born in Europe, but outside Sweden, were less than half those seen for subjects born in Sweden. Conclusions: The present study, based on a total general population, expands the knowledge base regarding intentional self-injury in adults, repeat behaviour and its associations with sociodemographic variables, substance use and disease in both men and women.
Introduction

E
pidemiological data from Western populations show that between 2 and 4% of the general adult population report a history of non-fatal intentional self-injury. [1] [2] [3] Most of these studies show that self-injury is more common in women than in men. 4, 5 In Sweden, there has been an increase in ill-health expressed as anxiety or anguish, and a vast increase in hospitalizations due to intentional self-injury among young adults, during the past 10-year period. 6, 7 Intentional self-injury is diagnostically heterogeneous and is not classified as a separate syndrome or disease. It often co-occurs with various psychiatric diseases. 2, 8 Higher rates of self-injury are also observed in inividuals receiving psychiatric care, with prevalence rates between 20-40% in adult psychiatric patients and with even higher prevalences in adolescent psychiatric patients. 1, [8] [9] [10] [11] There is a link between self-injurious and suicidal behaviour. Previous studies have shown that a notable portion of self-injurers report having attempted suicide. 3, 12 However, there are also many who never have suicidal thoughts. Non-fatal intentional self-injury has been associated with traumatic experiences during childhood and adulthood, difficulties with impulse and emotion control, stress, dissociation, lack of control and social insecurity. 8 Some of these psychological characteristics are also seen in neurological or psychiatric disease and may explain some of the connection between such diseases and intentional self-injury. Whereas non-fatal intentional self-injurious behaviour often intends to control feelings of distress and distraction of emotional arousal, the suicidal behaviour has the purpose to extinguish consciousness. In the present study, we have chosen to focus on risk factors for non-fatal intentional self-injury.
Most studies on risk factors for non-fatal intentional self-injury in adults come from retrospective or cross-sectional studies on patient populations 8, [13] [14] [15] or cross-sectional epidemiological studies. Few studies investigate predictors of non-fatal intentional self-injury over time in non-clinical samples. 3, 16, 17 Epidemiological studies on intentional self-injury are important for learning more about risk factors for such behaviour, which in turn might have a bearing on the planning of public health intervention programmes and the identification of risk groups. To the best of our knowledge, there is no study with a longitudinal design encompassing a whole adult general population with individual data. By using data from the whole population of the county of Scania, Sweden, aged 18 years and over, we aim to identify risk factors for non-fatal diagnosed intentional self-injury including both subjects with and without suicidal intentions. Moreover, groups at risk of repeat episodes of diagnosed intentional self-injuries will be identified.
Methods
Study population
Scania is the southernmost part of Sweden and the third largest county in terms of population size, and approximately 88% of Scanians live in urban areas. The present study was based on the whole population of men and women, aged 18 years or over, living in Scania on 31 December 2006 (N = 936 449). These individuals were followed for diagnosed intentional self-injuries until 31 December 2007. Those who moved away or died during 2007 were excluded from the analyses (n = 30 398). The study is part of the project Longitudinal Multilevel Analysis in Scania (LOMAS). Information on hospital stays and outpatient specialized care visits was collected from the Swedish Patient Register at the National Board of Health and Welfare 18 and the Region Skåne Healthcare database. Information on individual medication use was collected from the Swedish Medication Register at the National Board of Health and Welfare, 19 including information on the defined daily dose (DDD), the anatomical therapeutic chemical classification code 20 and the date of dispensation. Information on socioeconomic and demographic variables was collected from population-based registers administered by Statistics Sweden. 21 The personal identification number, assigned to each person in Sweden, was substituted with an encrypted number by the Swedish authorities, allowing linkage between the different data sources.
This project was reviewed and approved by the Regional Ethical Committee in South Sweden and has been assembled with the permission and assistance of Statistics Sweden, the National Board of Health and Welfare (Centre for Epidemiology) and the Region of Scania.
Assessment of variables
Outcome
We identified diagnosed intentional self-injuries during the year 2007 using diagnoses coded as X60-X84 in the International Statistical Classification of Diseases and Related Health Problems, 10th version. 22 If more than one occasion of diagnosed intentional self-injury occurred during 2007, only the first was used in the analyses. Moreover, we only included non-fatal cases in this study. Hereafter we will use the term diagnosed self-injury for brevity.
Sociodemographic factors
Income was defined as disposable family income adjusted for family size, measured at the end of 2004. Income was divided into three groups by tertiles [high income: !331 379 Swedish crowns (SEK); middle income: 162 732-331 378 SEK; low income: 162 731]. The group with the highest income was used as a reference. Marital status was dichotomized as single (i.e., single, divorced or widowed) or not single (i.e., married, registered partnership or cohabiting and having common children) using those who were not single as the reference. Unfortunately, there is no register-based information available on those cohabiting without common children, i.e., these subjects are therefore classified as being single. Country of origin was categorized into born in Sweden, born in the Nordic countries (i.e., Sweden, Norway, Denmark, Finland and Iceland), born in Europe and born outside Europe. The reference group was those born in Sweden.
Previous disease
Information on previous disease (during [2004] [2005] [2006] was collected from the Swedish Patient Register (with national coverage) and categorized in different diagnosis groups (ICD-10 codes within brackets). These diseases were: diseases of the nervous system (G00-G99), psychosis (F0, F2), depression (F30-F39), previous assault-related injury (X85-Y09), previous diagnosed self-injury (X60-X84), diseases related to alcohol abuse (F10, G31.2, G62.1, I42.6, K29.2, K70, T51 + X45, T51 + X65) and diseases related to drug abuse (F12, F14, F15, F16, F18, F19). 22 
Use of psychotropic drugs
Exposure to psychotropic medication during the 18 months before the baseline, i.e., before 1 January 2007, was identified from the Swedish Medication Register. 19 We included opioids (N02A), neuroleptics (NO5A), anxiolytics (N05B), hypnotics and sedatives (N05C) and antidepressants (N06A 
Results
In 2007, 404 men and 593 women, aged 18 years and older, were identified from the Region Skåne Healthcare database as having a diagnosed self-injury. The crude incidence rates were 91 (per 100 000 inhabitants) for men and 128 (per 100 000 inhabitants) for women. Of these, 78 men and 142 women had diagnosed self-injury during 2004-2006. Table 1 shows the prevalence of diagnosed intentional self-injury in relation to sociodemographic characteristics, previous disease, substance abuse and the use of psychotropic drugs in men and women. Self-injurers were younger, had low income and were more often single compared with those with no diagnosed intentional self-injury. Furthermore, the prevalence of diagnosed intentional self-injury was higher among those with diagnosed psychosis, depression, diseases of the nervous system or diseases related to alcohol or drug abuse. Moreover, the prevalence of diagnosed intentional self-injury was higher among those using psychotropic drugs, having previously diagnosed self-injuries or injuries from assault than among those without diagnosed intentional self-injury. Table 2 shows the mutually adjusted ORs of diagnosed self-injury during follow-up by sociodemographic characteristics, previous disease, substance abuse and the use of psychotropic drugs, among subjects with no previous diagnosis of self-injury during the 3-year period before the baseline. The results showed associations with young or middle age, having low income, being born in the Nordic countries, having previously diagnosed assault-related injury, psychiatric disease, neurologic disease, diseases related to alcohol or drug abuse and psychotropic drug treatment. The use of psychotropic drugs showed a clear dose-response relationship with diagnosed self-injury during follow-up. Stratification into three age groups (18-34 years, 35-64 years and 65 years and older) showed similar patterns of associations as those mentioned previously, with the exception of generally weaker associations in the oldest age group concerning the associations with most sociodemographic factors. There were statistically significant interactions between age and marital status as well as between age and depression (data not shown). Table 3 shows the mutually adjusted ORs of diagnosed selfinjuries in the same population and by the same factors as described in table 2, but stratified by sex. Whereas drug abuse and being single showed statistically significant associations with diagnosed self-injury only in men, the opposite pattern was seen for the following factors: born in the Nordic countries, having diagnosed psychosis and having previously diagnosed assaultrelated injuries. However, there were no statistically significant interactions between sex and the aforementioned factors.
We also investigated predictors of repeated episodes of diagnosed self-injuries. Previous diagnosed self-injury was associated with highly increased odds of another diagnosis of self-injury during follow-up, OR = 10.71 (95% confidence interval: 7.69, 14.89) for men and OR = 13.09 (95% confidence interval: 10.25, 16.70) for women in the whole sample. We then selected those with diagnosed self-injury between 2004 and 2006 (n = 2701) and looked at the factors associated with a new episode of diagnosed self-injury during 2007 in a mutually adjusted model (table 4) . In contrast to the results among those with no diagnosed self-injury during the 3-year period before the baseline, the results from these analyses showed no statistically significant associations with marital status, diagnosed previous assault-related injury, psychiatric disease or diseases of the nervous system, and there were lowered odds among subjects born in Europe, but outside of Sweden.
Discussion
This study of the total adult population in the county of Scania, Sweden, showed that diagnosed self-injury was related to sociodemographic factors, having previous diagnosed assaultrelated injuries, the presence of neurologic disease, psychiatric disease and substance abuse. The use of psychotropic drugs showed a clear dose-response relationship with diagnosed selfinjury during follow-up and also with repeat episodes of diagnosed self-injury.
In this study, we investigated risk factors for diagnosed self-injuries. Neurologic disease (e.g., degenerative disorders, epilepsy, Mb Parkinson), psychiatric disease (i.e., depression and psychosis), psychotropic drug medication and substance abuse were associated with diagnosed with self-injury during follow-up. Earlier studies have shown that intentional self-injury often co-occurs with various neurologic and psychiatric diseases such as degenerative disorders, eating disorders, depression, substance abuse and several personality disorders. 8 It has also been proposed that similar psychological processes may underlie the behaviours of self-injury and substance abuse, as both involve causing physiological harm to the body. 3 Psychotropic medication without management programmes has been argued to have limited effects on reducing self-injurious behaviour, 23 and it has even been suggested that substance dependence may be an under-recognized antecedent of self-injury, with the possibility that some psychotropic drugs might even increase the risk of suicide and self-injury. 24, 25 Psychotropic drug use, alcohol and drug consumption might theoretically increase the risk for intentional self-injury through an effect on impulse and emotion control and through negative effects on cognition and alertness. 8, 25 In the present study, previous assault-related injury was associated with increased odds of having a diagnosis of self-injury. Traumatic 
Men
Women experiences such as assault or bullying have also in other studies been shown to be associated with an increased risk of intentional self-injury, 26 where the potential mechanisms might involve a longing to escape aversive emotions and engaging in self-injurious behaviour to reduce emotional arousal. 6, 27 We also studied the association between various sociodemographic factors and diagnosed self-injuries. The results showed an association between sociodemographic factors such as being single, being born in the Nordic countries, having low income and being young or middle age and diagnosed self-injury. Earlier population-based studies in this area of research have shown weak patterns of associations between sociodemographic variables and self-injury even in the unadjusted models. A recent population-based study by Klonsky et al. of adult participants from 48 U.S. states showed associations between being unmarried, young age and non-suicidal self-injury, whereas there were no such associations with regard to sex, ethnicity, low education or low income. 3 There are also several studies where no gender differences in self-injury behaviour could be shown. 1, 28 The stronger associations between sociodemographic factors and diagnosed self-injury found in our study might perhaps be due to the inclusion of more severe non-fatal self-injuries, as we included only hospitalized cases and outpatient specialized care visits.
The results showed that those diagnosed with self-injury in the 3-year period before baseline had greatly increased odds of having a new diagnosed self-injury during follow-up. The odds of repeated episodes of diagnosed self-injury among subjects born in Europe, but outside of Sweden, were less than half that seen for subjects born in Sweden. This might be explained by differences in cultural or religious norms and rules of living. In a study of students at two U.S. universities, Whitlock et al. found that repeated self-injurious behaviour was more common in white groups than all other ethnic groups combined. 29 In the 13-country WHO/EURO study, there were huge differences in age-standardized rates of self-injury, with low rates in southern Europe and high rates in northern Europe. 30 Studies have also shown that moral objections is a factor for depressed patients who had not self-injured, compared with those who had. 31 It is important to bear in mind that the term self-injury includes a wide range of behaviours, and people engaging in self-injury are a heterogeneous group. Caution is thus needed when generalizing about self-injury and there is a complex mix of intentions behind the act of self-injury, e.g., distraction of emotional arousal, relieve tension, to block negative memories and self-punishment. 24 The present study focused on more severe cases of diagnosed selfinjury, that is, hospitalized cases and cases in contact with outpatient specialized care visits. Even though the risk factors' results presented here for diagnosed self-injury might differ from those in studies based on self-report data, including milder cases of self-injury, the results may add important information to the research field. A review on self-harm by Skegg concluded that more than 5% of those hospitalized after self-harm will have committed suicide within 9 years. 24 Some methodological issues in the present study should be considered. First, sociodemographic factors, previous disease and use of psychotropic drugs were considered up to 3 years before the baseline, and these exposures may have changed before the injury. Second, it has been suggested that the association between psychiatric disease and diagnosed self-injury is bidirectional, that is, that psychiatric symptoms serve as a risk factor for self-injury, and vice versa. 16 In the present study, we were interested in investigating psychiatric disease as a potential risk factor for diagnosed self-injury. We used a longitudinal design and also excluded subjects with diagnosis of self-injury in the 3 years before baseline. Third, we wanted to investigate whether there was an association between the use of psychotropic drugs and diagnosed self-injurious behaviour. It is well-known that the pharmacological use of psychotropic drugs might affect impulse control and behaviour through mitigating various psychiatric conditions, but also through negative side effects on cognition and alertness, which in turn might increase or decrease the risk of self-injurious behaviour. However, it is likely that the use of psychotropic drugs is related to the presence of mental health problems, which in themselves are risk indicators for self-injuries. 16 Thus, there is the possibility of confounding by indication. 32 Such an effect was probably reduced by adjusting for the presence of some major mental health problems; however, there might be others that we have not accounted for. Fourth, registerbased data on alcohol and drug abuse were used as a proxy for problem-drinking and drug use, as we lack information on lifestyle factors such as alcohol and drug usage. We also lack data on psychosocial factors such as social support, trust and emotional abuse, known to be associated with self-injury. Fifth, not all self-injuries require medical care, and such injuries are not included in our data. Findings from earlier population-based studies of youths suggest that only between 6% and 13% of those who have deliberately harmed themselves report seeking medical treatment for their injuries.
28,33 Sixth, we do not have any specific information on the validity of the diagnoses of external causes of an injury. In Sweden, the external cause of the injury should always be reported in connection with the diagnosis of an injury. A report from the National Board of Health and Welfare on the quality and content of the Swedish Patient Register from 2008 showed good coverage in Scania (99 %) with regard to hospitalized cases. 34 However, the registration of persons visiting outpatient specialized care might have a lower degree of coverage. Furthermore, information on the validity of the registered diagnoses is lacking. For example, it might be that some unintentional self-injuries are incorrectly diagnosed as intentional self-injury and there might also be other errors such as intentional self-injuries coded as injuries with unknown intent. Thus, there might be some misclassification of the outcome variable. Seventh, we excluded those who moved away or died during the observation period (year 2007). The data showed a somewhat higher prevalence of previous intentional self-injury among these persons (0.5 %) (data not shown) than for the study population (0.3%), but this was based on rather few individuals.
An important strength of our study is that the data cover the total general population in Scania, which minimizes the risk of selection bias. Moreover, we have detailed register-based data on diagnosed self-injuries, different types of morbidity and use of psychotropic drugs, which reduces the risk of misclassification bias.
Conclusions
This longitudinal study of the total adult population in the county of Scania, Sweden, showed that the odds of having a diagnosis of self-injury were related to being single, young or middle age, having 
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European Journal of Public Health low income and being born in the Nordic countries. The presence of diseases of the nervous system, psychiatric disease and treatment as well as substance abuse and previous assault-related injury was also strongly associated with future diagnosed self-injury. The use of psychotropic drugs showed a clear dose-response relationship with diagnosed self-injury during follow-up and also with having repeat episodes of diagnosed self-injury. Epidemiological studies on intentional self-injury are important for learning more about risk factors for such behaviour, which in turn might have bearings on the planning of public health intervention programmes. The present study based on a total general population expands the knowledge base on diagnosed self-injury in adults, repeat behaviour and its associations with sociodemographic variables, disease and treatment in men and women. 
Key points
This study of the total adult population in the county of Scania, Sweden, showed that diagnosed intentional selfinjury was related to sociodemographic factors, the presence of neurologic or psychiatric disease, psychotropic drug treatment, substance abuse and previous assault-related injury. The use of psychotropic drugs (i.e., opioids, antidepressants, anxiolytics and hypnotics/sedatives) showed a clear doseresponse relationship with diagnosed intentional self-injury during follow-up and also with having repeat episodes of intentional self-injury. Those with previous diagnosed intentional self-injury during a 3-year period before the baseline had more than 10 times greater odds of having a new episode of intentional selfinjury. The odds of repeated self-injury among subjects born in Europe, but outside of Sweden, were less than half those for subjects born in Sweden. Epidemiological studies on intentional self-injury are important for learning more about risk factors for such a behaviour, which in turn might have bearing on the planning of public health intervention programmes.
